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ABSTRACT 



The invention provides an organic silane molecular film, having a thickness of 3 nm 
or less and an aromatic hydrocarbon group as a part of the molecular structure of the film that 
is formed on the surface of the substrate. Accordingly, a molecular film pattern can be 
efficiently formed by using a molecular film having a superior photolytic property. 
Additionally, the invention can provide a patterning technique that can easily form a 
molecular film pattern at a high speed with the number of steps of manufacturing a 
semiconductor device, as well as the cost, being reduced. 
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APPENDIX 

Changes to Title: 

The following is a marked-up version of the amended title: 
MANUFACTURING METHOD OF MOLECULAR FILM PATTERN, MOLECULAR 
FILM PATTERN, MANUFACTURING METHOD OF SEMICONDUCTOR DEVICE, 
SEMICONDUCTOR DEVICE, MANUFACTURING METHOD OF ELECTRO OFTICAL 
DEVICE, ELECTRO OPTICAL DEVICE, MANUFACTURING METHOD OF 
ELECTRONIC DEVICE. AND ELECTRONIC APPARATUS SYSTEM AND METHODS 
FOR MANUFACTURING A MOLECULAR FILM PATTERN 
Changes to Abstract: 

The following is a marked-up version of the amended Abstract: 

[Object] A mol e cular film having various functional groups, which is form e d on a 

substrat e , can b e e asily patt e rn e d by ultraviolet light; howev e r, patterning which can b e 
p e rformed in a mor e short e r time has b ee n desir e d. 

[Solving M e ans] An The invention provides an organic silane molecular film, having a 
thickness of 3 nm or less and an aromatic hydrocarbon group as a part of the molecular 
structure of the film T that is formed on the surface of the substrate. Accordingly, a molecular 
film pattern can be efficiently formed by using a molecular film having a superior photolytic 
property. Additionally, the invention can provide a patterning technique that can easily form 
a molecular film pattern at a high speed with the number of steps of manufacturing a 
semiconductor device, as well as the cost being reduced. 
[Selected Figur e ] Fig. 1 
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Changes to Specification: 

A Substitute Specification is attached in accordance with 37 C.F.R. 1.125(b)(2). 
Changes to Claims: 

The following are marked-up versions of the amended claims: 

1 . (Amended) A method for manufacturing a molecular film patten^ 
comprising: 

a st e p of forming a molecular film by using a photolytic organic silicon 
compound that contains an aromatic hydrocarbon group, as a starting material; and a st e p of 
irradiating the molecular film with a light. 

2. (Amended) A method for manufacturing a molecular film pattern^ 
comprising: 

a st e p of forming a molecular film by using an organic silicon compound as a 
starting material , the organic silicon compound having a chemical structure repr e sented by 
th e following formula (1) ; and a st e p of 
irradiating the molecular film with a lights 

[Ch e mical l] the organic silicon compound having a chemical structure 

represented by 

Y3-pXpSi^/ \ ^ / \ _^ ^ 

Y 3-pX p Si-^/ \ — Ar _L CR2 j — z 

j mi j * m 

wherein n, m, p, Ar, X, Y, and R in th e formula are as follows: 
n is an integer of 0 or more; 
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m is an integer of 0 or more; 
p is an integer of 0 or more; 
Ar is an aryl group; 

R is a hydrogen atom or a fluorine atom; 

X is a halogen group such as including a chlorine group, an amino group, or an alkoxyl 
group; 

Y is an alkyl group, an aryl group, or a hydrogen atom; and 

Z is an alkyl group, a perfluoroalkyl group, a silyl group, a cyano group, an amino group, or a 
thiol group. 

3. (Amended) A method for manufacturing a molecular film pattern, 
comprising: 

a st e p of forming a molecular film by using an organic silicon compound as a 
starting material , th e organic silicon compound having a ch e mical structure represented by 
th e following formula (2) ; and- 

a st e p of irradiating the molecular film with a lights 

[Ch e mical 2] the organic silicon compound having a chemical structure 



represented by 
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wherein n, p, R , R , R , X, and Y in th e formula are as follows: 

n is an integer of 0 or more; 
p is an integer of 0 or more; 

R 1 is a hydrogen atom, a halogen atom, a perfluoroalkyl group, a hydroxyl group, a thiol 

group, an amino group, an alkylamino group, an alkoxyl group, an alkyl group containing a 
hydroxyl group, an alkyl group containing a thiol group, an alkyl group containing an amino 
group, or an alkyl group containing an alkylamino group; 

R is a hydrogen atom, a halogen atom, a perfluoroalkyl group, a hydroxyl group, a thiol 

group, an amino group, an alkylamino group, an alkoxyl group, an alkyl group containing a 
hydroxyl group, an alkyl group containing a thiol group, an alkyl group containing an amino 
group, an alkyl group containing an alkylamino group, an organic silicon group, or an alkyl 
group containing an organic silicon group; 

R 3 is a halogen atom, a perfluoroalkyl group, a hydroxyl group, a thiol group, an amino 

group, an alkylamino group, an alkoxyl group, an alkyl group containing a hydroxyl group, 
an alkyl group containing a thiol group, an alkyl group containing an amino group, an alkyl 
group containing an alkylamino group, an organic silicongroup, an alkyl group containing an 
organic silicon group, an aryl group, or an alkyl group containing an aryl group; 
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X is a halogen group such as a chlorine group, an amino group, or an alkoxyl group; and 
Y is an alkyl group or an aryl group. 

4. (Amended) A method for manufacturing a molecular film pattern^ 
comprising: 

a step of forming a molecular film by using an organic silicon compound as a 
starting material , the organic silicon compound having a ch e mical structure repr e s e nt e d by 
th e following formula (3) ; and- 

a step of irradiating the molecular film with a lights 

[Ch e mical 3] the organic silicon compound having a chemical structure 



represented by 
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Y^pXpSi 




2 



3 



wherein n, p, R , R , R , X, and Y in th e formula are as follows: 

n is an integer of 0 or more; 
p is an integer of 0 or more; 

R 1 is a hydrogen atom, a halogen atom, a perfluoroalkyl group, a hydroxyl group, a thiol 

group, an amino group, an alkylamino group, an alkoxyl group, an alkyl group containing a 
hydroxyl group, an alkyl group containing a thiol group, an alkyl group containing an amino 
group, or an alkyl group containing an alkylamino group; 

R is a hydrogen atom, a halogen atom, a perfluoroalkyl group, a hydroxyl group, a thiol 

group, an amino group, an alkylamino group, an alkoxyl group, an alkyl group containing a 
hydroxyl group, an alkyl group containing a thiol group, an alkyl group containing an amino 
group, an alkyl group containing an alkylamino group, an organic silicon group, or an alkyl 
group containing an organic silicon group; 

R 3 is a hydrogen atom, a halogen atom, a perfluoroalkyl group, a hydroxyl group, a thiol 

group, an amino group, an alkylamino group, an alkoxyl group, an alkyl group containing a 
hydroxyl group, an alkyl group containing a thiol group, an alkyl group containing an amino 
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group, an alkyl group containing an alkylamino group, an organic silicon group, or an alkyl 
group containing an organic silicon group; 

X is a halogen group such as a chlorine group, an amino group, or an alkoxyl group; and 
Y is an alkyl group or an aryl group. 

5. (Amended) A method for manufacturing a molecular film pattern^ 
comprising: 

a st e p of forming a molecular film by using an organic silicon compound as a 
starting material , th e organic silicon compound having a ch e mical structur e r e pres e nt e d by 
th e following formula ( 4 ) ; and a st e p of 
irradiating the molecular film with a lights 

[Chemical 4 ] the organic silicon compound having a chemical structure 



represented by 




wherein n, p, R , R , R , X, and Y in th e formula are as follows: 
n is an integer of 0 or more; 
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p is an integer of 0 or more; 

R 1 is a hydrogen atom, a halogen atom, a perfluoroalkyl group, a hydroxyl group, a thiol 

group, an amino group, an alkylamino group, an alkoxyl group, an alkyl group containing a 

hydroxyl group, an alkyl group containing a thiol group, an alkyl group containing an amino 

group, or an alkyl group containing an alkylamino group; 
2 

R is a hydrogen atom, a halogen atom, a perfluoroalkyl group, a hydroxyl group, a thiol 

group, an amino group, an alkylamino group, an alkoxyl group, an alkyl group containing a 
hydroxyl group, an alkyl group containing a thiol group, an alkyl group containing an amino 
group, an alkyl group containing an alkylamino group, an organic silicon group, or an alkyl 

group containing an organic silicon group; 

3 

R is a hydrogen atom, a halogen atom, a perfluoroalkyl group, a hydroxyl group, a thiol 

group, an amino group, an alkylamino group, an alkoxyl group, an alkyl group containing a 
hydroxyl group, an alkyl group containing a thiol group, an alkyl group containing an amino 
group, an alkyl group containing an alkylamino group, an organic silicon group, or an alkyl 
group containing an organic silicon group; 

X is a halogen group such as a chlorine group, an amino group, or an alkoxyl group; and 
Y is an alkyl group or an aryl group. 

6. (Amended) A method for manufacturing a molecular film pattern^ 
comprising: 

a step of forming a molecular film by using an organic silicon compound as a 
starting material , th e organic silicon compound having a ch e mical structur e represented by 
th e following formula (5) ; and a step of 
irradiating the molecular film with a lights 
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[Ch e mical 5] the organic silicon compound having a chemical structure 



represented by 




wherein n, p, R ,R , R , R ,X, and Y in th e formula are as follows: 

n is an integer of 0 or more; 
p is an integer of 0 or more; 

R 1 is a hydrogen atom, a halogen atom, a perfluoroalkyl group, a hydroxyl group, a thiol 

group, an amino group, an alkylamino group, an alkoxyl group, an alkyl group containing a 
hydroxyl group, an alkyl group containing a thiol group, an alkyl group containing an amino 
group, or an alkyl group containing an alkylamino group; 
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2 

R is a hydrogen atom, a halogen atom, a perfluoroalkyl group, a hydroxyl group, a thiol 

group, an amino group, an alkylamino group, an alkoxyl group, an alkyl group containing a 

hydroxyl group, an alkyl group containing a thiol group, an alkyl group containing an amino 

group, an alkyl group containing an alkylamino group, an organic silicon group, or an alkyl 

group containing an organic silicon group; 
3 

R is a halogen atom, a perfluoroalkyl group, a hydroxyl group, a thiol group, an amino 

group, an alkylamino group, an alkoxyl group, an alkyl group containing a hydroxyl group, 

an alkyl group containing a thiol group, an alkyl group containing an amino group, an alkyl 

group containing an alkylamino group, an organic silicon group, or an alkyl group containing 

an organic silicon group; 
4 

R is a hydrogen atom, a halogen atom, a perfluoroalkyl group, a hydroxyl group, a thiol 

group, an amino group, an alkylamino group, an alkoxyl group, an alkyl group containing a 
hydroxyl group, an alkyl group containing a thiol group, an alkyl group containing an amino 
group, an alkyl group containing an alkylamino group, an organic silicon group, or an alkyl 
group containing an organic silicon group; 

X is a halogen group such as a chlorine group, an amino group, or an alkoxyl group; and 
Y is an alkyl group or an aryl group. 

7. (Amended) A method for manufacturing a molecular film pattern^ 
comprising: 

a step of forming a molecular film by using an organic silicon compound as a 
starting material , the organic silicon compound having a chomical structure r e presented by 
the following formula (6) ; and a st e p of 
irradiating the molecular film with a lights 
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[Ch e mical 6] the organic silicon compound having a chemical structure 

represented by 




wherein n, p, R ,R , X, and Y in the formula are as follows: 

n is an integer of 0 or more; 
p is an integer of 0 or more; 

R 1 is a hydrogen atom, a halogen atom, a perfluoroalkyl group, a hydroxyl group, a thiol 

group, an amino group, an alkylamino group, an alkoxyl group, an alkyl group containing a 

hydroxyl group, an alkyl group containing a thiol group, an alkyl group containing an amino 

group, or an alkyl group containing an alkylamino group; 
2 

R is a halogen atom, a perfluoroalkyl group, a hydroxyl group, a thiol group, an amino 

group, an alkylamino group, an alkoxyl group, an alkyl group containing a hydroxyl group, 
an alkyl group containing a thiol group, an alkyl group containing an amino group, an alkyl 
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group containing an alkylamino group, an organic silicon group, an alkyl group containing an 
organic silicon group, an aryl group, or an alkyl group containing an aryl group; 
X is a halogen group such as a chlorine group, an amino group, or an alkoxyl group; and 
Y is an alkyl group or an aryl group. 

8. (Amended) A method for manufacturing a molecular film pattern, 
comprising: 

a st e p of forming a molecular film by using an organic silicon compound as a 
starting material , th e organic silicon compound having a ch e mical structur e repr e sent e d by 
th e following formula (7) ; and a st e p of 
irradiating the molecular film with a lights 

[Ch e mical 7] the organic silicon compound having a chemical structure 

represented by 




Q 
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n is an integer of 0 or more; 
p is an integer of 0 or more; 

R 1 is a hydrogen atom, a halogen atom, a perfluoroalkyl group, a hydroxyl group, a thiol 

group, an amino group, an alkylamino group, an alkoxyl group, an alkyl group containing a 

hydroxyl group, an alkyl group containing a thiol group, an alkyl group containing an amino 

group, or an alkyl group containing an alkylamino group; 
2 

R is a halogen atom, a perfluoroalkyl group, a hydroxyl group, a thiol group, an amino 

group, an alkylamino group, an alkoxyl group, an alkyl group containing a hydroxyl group, 
an alkyl group containing a thiol group, an alkyl group containing an amino group, an alkyl 
group containing an alkylamino group, an organic silicon group, an alkyl group containing an 
organic silicon group, an aryl group, or an alkyl group containing an aryl group; 
X is a halogen group such as a chlorine group, an amino group, or an alkoxyl group; 
Y is an alkyl group or an aryl group; and 

Q is a nitrogen (N) atom, an oxygen (O) atom, or a sulfur (S) atom, each having a hydrogen 
atom or an alkyl group. 

9. (Amended) A method for manufacturing a molecular film pattern^ 
comprising: 
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a st e p of forming a molecular film by using an organic silicon compound as a 
starting material , th e organic silicon compound having a chemical structure r e pr e s e nt e d by 
the following formula (8) ; and a step of 
irradiating the molecular film with a lights 



[Ch e mical 8~| the organic silicon compound having a chemical structure 

represented by 




wherein n, m, r, p, R , X, and Y in the formula are as follows: 

n is an integer of 0 or more; 
m is an integer of 0 or more; 
r is a positive integer; 
p is an integer of 0 or more; 

R 1 is a hydrogen atom, a halogen atom, a perfluoroalkyl group, a hydroxyl group, a thiol 

group, an amino group, an alkylamino group, an alkoxyl group, an alkyl group containing a 
hydroxyl group, an alkyl group containing a thiol group, an alkyl group containing an amino 
group, or an alkyl group containing an alkylamino group; 
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X is a halogen group such as a chlorine group, an amino group, or an alkoxyl group; and 
Y is an alkyl group or an aryl group. 

10. (Amended) A method for manufacturing a molecular film patten^ 
comprising: 

a step of forming a molecular film by using an organic silicon compound as a 
starting material , the organic silicon compound having a ch e mical structur e represent e d by 
th e following formula (9) ; and a st e p of 

irradiating the molecular film with a lights 

' [Ch e mical 9] the organic silicon compound having a chemical structure 



represented by 




wherein n, m, r, p, R , X, and Y in th e formula are as follows: 



n is an integer of 0 or more; 
m is an integer of 0 or more; 
r is a positive integer; 
p is an integer of 0 or more; 
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R is a hydrogen atom, a halogen atom, a perfluoroalkyl group, a hydroxyl group, a thiol 

group, an amino group, an alkylamino group, an alkoxyl group, an alkyl group containing a 
hydroxyl group, an alkyl group containing a thiol group, an alkyl group containing an amino 
group, or an alkyl group containing an alkylamino group; 

X is a halogen group such as a chlorine group, an amino group, or an alkoxyl group; and 
Y is an alkyl group or an aryl group. 

1 1 . (Amended) A method for manufacturing a molecular film pattern^ 
comprising: 



starting material , the organic silicon compound having a ch e mical structure r e pr e s e nt e d by 
th e following formula (10) ; and a stop of 



a st e p of forming a molecular film by using an organic silicon compound as a 



irradiating the molecular film with a lightj, 




rthe organic silicon compound having a chemical structure 



represented by 



Y 3-p x pSi 




C r F 2r +i 



(10) 
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R 1 




wherein n, m, r, p, R , X, and Y in the formula are as follows: 

n is an integer of 0 or more; 
m is an integer of 0 or more; 
r is a positive integer; 
p is an integer of 0 or more; 

R 1 is a hydrogen atom, a halogen atom, a perfluoroalkyl group, a hydroxyl group, a thiol 

group, an amino group, an alkylamino group, an alkoxyl group, an alkyl group containing a 
hydroxyl group, an alkyl group containing a thiol group, an alkyl group containing an amino 
group, or an alkyl group containing an alkylamino group; 

X is a halogen group such as a chlorine group, an amino group, or an alkoxyl group; and 
Y is an alkyl group or an aryl group. 

12. (Twice Amended) A^ The method for manufacturing a molecular film pattern 
according to Claim 3,_ 

wh e r e in R 1 of the organic silicon compound is -being a perfluoroalkyl group. 

13. (Twice Amended) A rThe method for manufacturing a molecular film pattern 
according to Claim 3,_ 

wh e rein R 1 of the organic silicon compound is -being a trifluoromethyl group. 
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14. (Twice Amended) Ar The method for manufacturing a molecular film pattern 
according to Claim 1,_ 

wh e r e in the thickness of the molecular film is -being 3 rim or less. 

15. (Twice Amended) A rThe molecular film pattern formed by a method for 
manufacturing a molecular film pattern according to Claim 1 . 

16. ( Twice Amended) A method for manufacturing a semiconductor device 
further comprising: 

a st e p of forming a molecular film pattern according to ar -the method for 
manufacturing a molecular film pattern recited in Claim 1 . 

17. (Amended) A semiconductor device formed by a- the method for 
manufacturing a semiconductor device according to Claim 16. 

18. ( Twice Amended) A method for manufacturing an electro-optical device A 
comprising: 

a step of forming a molecular film pattern according to a rthe method for 
manufacturing a molecular film pattern recited in Claim 1 . 

19. (Amended) An electro-optical device formed by a- the method for 
manufacturing an electro-optical device according to Claim 18. 

20. (Amended) ArThe semiconductor device according to Claim 17, 

wherein the semiconductor device comprises comprising an area composed of 
an organic material. 

21. (Amended) A n -The electro-optical device according to Claim 19, 
wher e in the electro-optical device comprise s comprising an organic 

electroluminescent element. 

22. ( Twice Amended) A method for manufacturing an electronic device 
comprising: 
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a step performed by using ar the method for manufacturing a molecular film 
pattern recited in Claim 1. 

23. (Twice Amended) An electronic apparatus comprising an- the electro-optical 
device according to Claim 19 as a display portion. 
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